I. INTRODUCTION
Automated visual inspection of leather surface defects is very important in the manufacturing of leather products that require unusually high quality. These operations are currently performed by human inspectors who tend to miss considerable numbers of defects because human beings are basically inconsistent and inappropriate for such simple and repetitive tasks. Furthermore, since manual inspection is slow and labor-intensive tasks, they can become a critical bottleneck in the entire production process. In this study we use machine vision to substitute for human inspectors for automated surface inspection. Automated inspection can reduce human workloads and labor costs while increasing throughput. More importantly, higher accuracy can be achieved by eliminating human error due to fatigue.
Leather as a natural material with its variety of visual appearances -non-homogeneous in color, thickness, brightness, wrinkledness, etc. is a complex object for control and analysis. The presence of defects is critical factor for adjustment of the leather for manufacturing of particular good, because the existence of areas with leather defects maybe considered as unusable or useful only for particular purposes. There are well known different methods for analysis of leathers surface defects and classifications [3, 4] . The method is based on statistical analysis of the image gray levels. Most of algorithms to detect the leather defect by extracting a set of textural features using co-occurrence matrix approaches [2] , the Fourier transform, the Gabor transform [5] and the wavelet transform [1] . These analysis methods are generally based on the extraction of textural features in the spatial and spectral domains, besides high-dimensional feature space, the most difficult task of the featureextraction approach is to choose adequate textural features which can sufficiently represent the uniqueness of the texture in the image.
II. RELATED WORKS
Great efforts have been made by scientific and technical community to automate many leather manufacturing processes by using Machine Vision (MV) systems, especially for leather inspection and classification, for nesting, cutting and gluing processes. A machine-vision-based approach for grading leather hides for footwear industry is proposed in [1] ; tools for automatically inspecting leather surfaces have been proposed so far in [2 -7] with the aim of detecting scars, mite nests, warts, open fissures, healed scars, holes, pin holes, and fat folds. Such features are investigated, by using statistical or other computing techniques (e.g. neural networks (NNs), fuzzy systems (FSs) and support vector machines (SVMs)) [8, 9] . LASER and water jet cutting machines are widely employed [10] ; generally speaking, such machines comprise a table where the leather is arranged and a cutting station provided with the cutting device. Both systems may be, substantially, defined as CNC machines which process 2D leather CAD sketches providing the proper cut path. These systems overcome the limitations of classical leather cut, usually performed by means of pneumatic presses which set on metallic dies manually positioned by the operators. Some systems have also been devised in order to help manual edge dyeing; such systems distribute the ink on a cylinder so as to provide, steadily, the right proportion of ink while the operator properly move the leather patch.
III. METHODOLOGY
The main steps of the method for leather quality determination realized by the proposed system are as follow: 1.
Image grabbing and Thresholding 2.
Segmentation of defects 3.
Computation of Centre of Gravity of segmented defect -Location Identification 4.
Defects area computation 5.
Perimeter Estimate 6.
Histogram Analysis -Uniformity of Color/surface smoothness estimation
IV. IMAGE CAPTURING AND PREPROCESSING
Leather Surface images are captured using the CCD camera to cover a fixed area defined by distance of the camera from the leather surface. Grabbed images are in jpeg format i.e. 24 color bit format and re converted to gray scale color format using rgb2gray command in matlab. Following figure show the result of image preprocessing operations:
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V. SEGMENTATION OF DEFECTS
The binary image is now brought under the segmentation process. Here, the defects are segmented and plotted in different frames of the same size as that of the original. The segmentation is performed using the bwlabel command in matlab. The segmented images are given below: 
VI. COMPUTATION OF CENTRE OF GRAVITY OF SEGMENTED DEFECT -LOCATION IDENTIFICATION
The centre of gravity of the segmented image is computed by using the following formula:
Where (X i , Y i ) are the coordinates of the pixels on surface. The centre of gravity (G x ,G y ) indicates the location of defect on surface.
VII. DEFECTS AREA COMPUTATION
The area of defect in segmented image is computed by counting the no. of pixels on the body of the defect. The segmented image is basically the binary image with white as background and black as the defect. Therefore, the total no. of black pixels gives the estimate of the area of the defect on the surface.
VIII. PERIMETER ESTIMATE
For computing the perimeter of the surface defect, the contour of the defect is identified. A robert's operator is used for extraction of the contour of the defect. All the contour pixels are marked with different gray shades other than that of the background and object under consideration. If the contour pixel color is C, then no. pixels bearing the color shade C will be the perimeter of the defect on the surface.
IX. HISTOGRAM ANALYSIS -UNIFORMITY OF COLOR/SURFACE SMOOTHNESS ESTIMATION
The histogram analysis gives the idea about the smoothness of the leather surface. If the histogram is a uniformly biased towards any side of the gray area, then it may be assumed that the leather surface is smooth and fair one. However, a scattered histogram shows the coarseness of the surface. The degree of smoothness may be computed by measuring the entropy of the image. Higher the entropy, more are the shades scattered on the surface or more coarse is the leather surface and vice versa.
X. RESULTS
A leather image is acquired using the CCD camera as shown in fig. 1 
XI. CONCLUSION
The proposed work presents a data set that can be prepared based on particular application of leather material e.g. leather in wallet industry, shoe industry, belts and baggage industry etc. The smoothness and other parameters value will vary according to their application. In practice, it is required to have a data set of reference leather quality material/surface, and the test image parameters may be computed using the same algorithm and can be compared. The comparison score then may used as to estimate the quality of the leather material to that of the referenced material.
